Rhythmic neural activities are observed in many brain regions, and these are considered to play an important role in neural information processing. On the other hand, distinct rhythmic neural activities emerge under several pathological conditions, suggesting that rhythmic neural activity has a close relation to brain function and dysfunction. In many pathological cases, the intrinsic property of unusual rhythm generation in a neuron or a neuronal network is prevented under normal conditions, but released by the pathological condition. Therefore, it may be useful to explore which conditions determine rhythm generation in order to understand the mechanisms of brain function/dysfunction. The pathological retina in retinal degeneration exhibits rhythmic neural activity not observed in the healthy retina. In this review, wê rst provide a brief introduction to the possible mechanisms of rhythm generation in a neural system. Then we introduce experimental evidence of rhythm generation in the pathological retina, as well as two hypotheses regarding this mechanism. Finally, we raise several issues to be solved for the further understanding of pathological rhythm generation.
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Key words-retina; rhythmic activity; retinal degeneration Black and gray arrows indicate depolarization caused by inputs through glutamatergic synapses and gap junctions, respectively. Under the conditions without the both inputs, a membrane potential of an AII amacrine cell stays at hyperpolarized state, which causes no spontaneous activity due to no activation of sodium channels. With the both inputs, the membrane potential is depolarized and exhibits a high-frequency and small-amplitude oscillation. In the intermediate range, the AII amacrine cell shows a low-frequency and large-amplitude oscillation. In the case of rd1 mouse retina, there is no evidence on the absence of glutamatergic synaptic inputs. 
